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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I, claims 1-5, in the reply filed on June 21 , 2007, is 
acknowledged. Because applicant did not distinctly and specifically point out any errors 
in the restriction requirement, the election has been treated as an election without 
traverse (MPEP § 818.03(a)). Furthermore, note that claims 6-10 were cancelled, and 
thereby, claims 1-5 remain pending in the Application. 

Claim Objections 

2. Claims 2-5 are objected to for the following reasons: 

In line 1 of claims 2-5, the limitation of "A semiconductor device," should be 
amended to -The semiconductor device-, because the limitation refers to a feature 
already claimed. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-5 are rejected under 35 U.S.C. 102(b) as being anticipated by Daily et 
al. (US 4,729,006; hereinafter, Daily). 

Regarding claim 1 , Daily teaches a semiconductor device (FIG. 1 ) comprising: 
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a semiconductor substrate (10, FIG. 1) of first conductivity type (P-type; col. 5, 
Ins. 33-35: "the substrates may have either a P or N conductivity") having opposed first 
and second major surfaces; 

a semiconductor component (P-type channel transistor formed in region 22, FIG. 
1 ) defined adjacent to the first major surface (26, FIGs. 1 and 2B); 

a trench (12, FIG. 1) extending from the first major surface into the 
semiconductor substrate, having an inner side (18) facing the semiconductor 
component (P-type channel transistor) and an outer side (20, FIG. 1) opposed to the 
semiconductor component; 

a thermal oxide (52 and 32, FIG. 1 ; col. 8: Ins. 49-66) filling the trench (12, FIGs. 
2C-2E); and 

a channel stop diffusion (40, FIG. 1; col. 9, Ins. 54-57) of first conductivity type 
(P-type) extending from the first major surface (26) on the outer side (20, Fig. 1 ) of the 
trench (12) and further extending under the trench from the outer side to the inner side 
of the trench (Fig. 1). 

Regarding claim 2, Daily teaches the semiconductor device (FIG. 1) according to 
claim 1, further comprising a well (N-well; col. 8: Ins. 21-31) of a second conductivity 
type (N-type) opposite to the first conductivity type (P-type), implanted into the first 
major surface (26) of the semiconductor substrate (10, FIG. 2B); wherein the trench (12) 
extends from the first major surface (26) through the well (N-well) into the substrate (10, 
FIGs. 1 and 2B). 
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Regarding claim 3, Daily teaches a semiconductor device (FIG. 1) according to 
claim 2, wherein the semiconductor component is a first transistor (P-type channel 
transistor, FIG. 1 ), the semiconductor device further comprising: 

a second transistor (N-type channel transistor formed in region 24, FIG. 1) 
adjacent to the first transistor; 

a second trench (13, FIG. 1) around the second transistor (N-type channel 
transistor) extending from the first major surface (26) into the semiconductor substrate 
(10), having an inner side (21) facing the second transistor and an outer side opposed 
to the second transistor; and 

a thermal oxide (52 and 32, FIG. 1 ; col. 8: Ins. 49-66) filling the second trench 
(13, FIGs. 2B, 2D,2E); 

wherein the channel stop diffusion (40, 42, FIG. 1) extends from the first major 
surface (26) between the first and second trenches (12, 13) and under each of the first 
and second trenches (12, 13). 

Regarding claim 4, Daily teaches a semiconductor device (FIG. 1) according to 
claim 1, wherein the semiconductor component (P-type channel transistor) is an 
insulated gate field effect transistor (col. 9: Ins. 28-65) having longitudinally spaced 
source and drain implants ("source and drain regions," col. 9: Ins. 58-60) in the well (N- 
well, FIG. 1) defining a channel region at the first major surface (26) between the source 
and drain implants. 

Regarding claim 5, Daily teaches a semiconductor device (FIG. 1) according to 
claim 4, comprising a gate oxide (76, FIG. 1) over the channel region of the first major 
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(26) surface and a gate (78) over the gate oxide (76), wherein the gate oxide (76) and 
gate (78)span the channel region from the trench on one side of the channel region to 
the trench on the other side of the channel region so that the channel region extends 
laterally between the trenches (col. 9: Ins. 35-45; it is implicit that the channel region 
extends laterally between the trenches). 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Liou et al. 

(US 5,130,268; hereinafter, Liou). 

Regarding claim 1, Liou teaches a semiconductor device (FIG. 1f) comprising: 
a semiconductor substrate (2, FIG. 1f) of first conductivity type (P-type; col. 3: 

Ins. 48-65) having opposed first and second major surfaces; 

a semiconductor component ("transistors," col. 6: Ins. 66-68) defined adjacent to 

the first major surface (20n or 20p, FIG. 1f); 

a trench (10, FIG. 1b; col. 4, Ins. 46-64) extending from the first major surface 

into the semiconductor substrate (2), having an inner side facing the semiconductor 

component and an outer side opposed to the semiconductor component ("transistors," 

col. 6: Ins. 66-68); 

a thermal oxide (16, FIG. 1f; col. 6, Ins. 9-20) filling the trench (10); and 

a channel stop diffusion (FIG. 1f; col. 4, Ins. 65-68) of first conductivity type (P- 

type, col. 5: Ins. 3-21) extending from the first major surface on the outer side of the 

trench (10, FIG. 1b) and further extending under the trench from the outer side to the 

inner side of the trench (1 0, FIG. 1 b). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is 571-272-8346. 
The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/A. K.I /Phat X Cao/ 

Primary Examiner, Art Unit 2814 
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